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TI Exhaled nitric oxide in asthmatics and healthy 
volunteers 

AB The effects of asthmatic airway inflammation and 
exhalation flow rate on exhaled nitric 

oxide (NO) concentration were studied. The repeatability of the test and 
normal day-to-day variation of exhaled NO in healthy volunteers were also 
evaluated during a two-week period. The study involved 13 diagnosed 
asthmatic men who had not yet started treatment with anti- 
inflammatory glucocorticoids and 10 healthy volunteers who 
performed exhaled NO measurements using different exhalation flow rates. 
The asthmatic men had significantly higher NO concentration in their exhaled 

air 

compared to healthy volunteers. The exhalation flow 

rate had a major effect on exhaled NO in both asthmatic and 

healthy volunteers. No levels in exhaled air seemed to be a neg. 

exponential function and NO excretion was a pos . linear function of 

exhalation flow rate. This showed that exhaled NO could 

be used to monitor airway inflammation. 
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TI NO in exhaled air of asthmatic children is reduced by the leukotriene 
receptor antagonist montelukast. 

AB Nitric oxide in exhaled air (FENO) is increased in 

asthmatic children, probably reflecting aspects of airway 

inflammation. We have studied the effect of the leukotriene 

receptor antagonist (LTRA) montelukast on FENO with a view to elucidate 

potential anti-inflammatory properties of LTRAs . Twenty-six 

asthmatic children 6 to 15 yr of age completed a double-blind crossover 

trial of 2 wk of treatment with 5 mg montelukast once daily 

versus placebo. FENO was measured during single-breath exhalation 

at a constant flow rate of 0.1 to 0.13 L/s against a resistance 

of 10 kPa/L/s. Eleven children were receiving maintenance 

treatment with inhaled steroids during the study (mean daily dose, 

273 microgram), whereas the other 15 used only inhaled beta (2 ) -agonists as 

required. The within-subject coefficient of variation of FENO over a 2-wk 

interval for the 26 children was 38%. FENO was significantly reduced by 

20% after the 2-wk treatment with montelukast as compared with 

placebo as well as compared with baseline. This effect occurred rapidly 

with a 15% fall in FENO within 2 d. The effect of montelukast on FENO was 

independent of concurrent steroid treatment. The effect on FENO 

is probably not caused by bronchodilatation since FENO increased 

significantly after inhalation of terbutaline. In conclusion, FENO in 

asthmatic children was significantly decreased from montelukast, which 

corroborates anti- inflammatory properties of LTRA. 
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TI Dose-response relationship and reproducibility of the fall in exhaled 
nitric oxide after inhaled beclomethasone dipropionate 
therapy in asthma patients 

AB The fractional concn. of exhaled nitric oxide 

(FENO) is a marker of asthmatic airway inflammation. We determined 
the dose response and the reproducibility of the FENO fall following 
inhaled beclomethasone dipropionate { iBDP) therapy in nonsteroid-treated 
asthmatic patients. Study A: For four 1-wk periods (period 1 to period 
4), the following regimens were administered in sequential order to 15 
nonsteroid-treated asthmatic patients: period 1, placebo; period 2, 100 
ng/d of iBDP; period 3, 400 ng/D of iBDP; and period 4, 800 yiq/d 
of iBDP. Spirometry, FENO, and provocative concentration of methacholine 
resulting in a 20% fall in FEV1 (PC20) were measured at each of five 
visits (visit 1 to visit 5) . Study B: During four periods, 12 
nonsteroid-treated asthmatic patients received placebo treatment for 7 
days (period 1), 200 ug/d of iBDP for 14 days (period 2), washout on 
placebo treatment until the FENO was within 15% of baseline 
(period 3), and 200 \xg/d of iBDP for 14 days (period 4). Study A: Mean 
FEV1 rose progressively from 3.10 L (visit 1) to 3.41 L (visit 5; p = 
0.001). All iBDP doses caused a significant FEV1 rise compared to placebo 
treatment, but with no significant separation of doses using FEV1 . FENO 
geometric mean (95% confidence limits) fell progressively from 103.5 ppb 
(ppb) (78.5 to 136.7) to 37.4 ppb (29.1 to 48.0) from visit 1 to visit 5 
(p = 0.001). All doses of iBDP resulted in a significant change in FENO 
from placebo treatment, but with significant separation of only the 100-^g 
and 800-jag doses by FENO. Geometric mean (95% confidence limits) PC20 
rose progressively from 0.01 mg/mL (0.00 to 0.19) to 0.48 mg/mL (0.01 to 
8.1) from visit 1 to visit 5 (p = 0.002). All doses of iBDP resulted in a 
significant change in PC20 from baseline or placebo treatment, 
but with no significant separation of active iBDP doses using PC20. Study 
FENO fell from 111.56 ppb (80.3 to 155.1) to 66.3 ppb (49.2 to 89.5; p < 
0.001) from period 1 to period 2, and from 110.2 ppb (79.3 to 153.1) to 
61.7 ppb (42.9 to 88.8; p < 0.001) from period 3 to period 4. There were 
no significant differences between FENO in period 1 and period 3 (p = 
0.83) or between period 2 and period 4 (p = 0.220). FENO was superior to 
FEV1 and PC20 in separating doses of iBDP. The fall in FENO after two 
identical administrations of iBDP separated by placebo washout was highly 
reproducible . 
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TI Exhaled nitric oxide in children with asthma receiving 

Xolair (omalizumab) , a monoclonal anti-immunoglobulin E antibody. 

AB OBJECTIVE: To evaluate the effect of a humanized monoclonal antibody to 
immunoglobulin E, omalizumab (Xolair/ Novartis Pharmaceuticals, East 
Hanover, NJ; Genentech Inc, South San Francisco, CA) , on airway 
inflammation in asthma, as indicated by the fractional 
concentration of exhaled nitric oxide 



(FE(NO)), a noninvasive marker of airway inflammation. Xolair 
was approved recently by the US Food and Drug Administration for 
moderate-to-severe allergic asthma in adolescents and adults. STUDY 
DESIGN: As an addendum at 2 sites to a randomized, multicenter 
double-blind, placebo-controlled trial, FE (NO) was assessed in children 
with allergic asthma over 1 year. There were 3 consecutive study periods: 
1) stable dosing of inhaled beclomethasone dipropionate (BDP) when the 
dose was optimized (period of 16 weeks); 2) inhaled steroid-reduction 
phase (period of 12 weeks) , during which BDP was tapered if subjects 
remained stable; and 3) open-label extension phase, during which subjects 
receiving placebo were switched to active omalizumab (period of 24 weeks) . 
The primary outcome was area under the FE (NO) versus time curve (AUC) for 
adjusted FE (NO) , defined as the ratio of FE (NO) at each time point 
compared with the value at baseline. RESULTS: Twenty-nine 
subjects participated and were randomized to omalizumab (n = 18) and 
placebo (n = 11) treatment groups in a 2 : 1 ratio dictated by the main 
study. There was a significant difference for age, resulting in a 
difference in absolute forced expiratory volume in 1 second but no 
difference in asthma severity based on the forced expiratory volume in 1 
second percentage predicted. Baseline BDP dose was comparable 
between groups, as were baseline values of mean FE (NO) (active: 
38.6 +/- 25.6 ppb; placebo: 52.7 + /- 52.9 ppb) . The degree of BDP dose 
reduction during the steroid-reduction and open-label phases was 
equivalent between the omalizumab and placebo-treated groups; subjects in 
the omalizumab- and placebo-treated groups had reduced their BDP dose by 
an average of 51% and 60%, respectively, at the end of the 
steroid-reduction phase and by 68% and 94%, respectively, by the end of 
the open-label period. In the active and placebo groups, 44% and 27% and 
75% and 73% of subjects had stopped use of inhaled corticosteroids at the 
end of the steroid-reduction and open-label phases, respectively. There 
was no significant difference between the active and placebo groups durin'g 
the steroid-stable phase for AUC of adjusted nitric 
oxide (1.31 + /- 1.511 vs 1.45 +/- 0.736). However, during the 
steroid-reduction phase, the variability of adjusted FE (NO) in the 
placebo-treated group was greater than that of the omalizumab-treated 
group at most visits, with a significant difference between groups for AUC 
of adjusted nitric oxide (0.88 + /- 0.69 vs 1.65 +/- 
1.06). FE (NO) fell from 82.1 + /- 55.6 ppm at the end of the 
steroid-reduction phase to 33.3 +/- 21.6 ppb at the end of the open-label 
period in the placebo group who were placed on active omalizumab. This 
decrease occurred while the mean dose of BDP remained very low. Analysis 
of FE(NO) over 52 weeks of omalizumab treatment in the active group 
demonstrated that there was a significant reduction from baseline 
to the end of the open-label period (41.9 +/- 29.0 to 18.0 + /- 21.8 ppb) 
despite a high degree of steroid reduction. CONCLUSION: In this 
preliminary study based on FE (NO) , a noninvasive marker of airway 
inflammation, treatment with omalizumab may inhibit airway 
inflammation during steroid reduction in children with allergic 
asthma. The degree of inhibition of FE(NO) was similar to that seen for 
inhaled corticosteroids alone, suggesting an antiinflammatory action for 
this novel therapeutic agent in asthma. This is in keeping with recent 
evidence that omalizumab inhibits eosinophilic inflammation in 
induced sputum and endobronchial tissue. 
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TI Dose-response relationship and reproducibility of the fall in exhaled 
nitric oxide after inhaled beclomethasone dipropionate 
therapy in asthma patients. 

AB STUDY OBJECTIVES : The fractional concentration of exhaled 
nitric oxide (FENO) is a marker of asthmatic airway 
inflammation. We determined the dose response and the 
reproducibility of the FENO fall following inhaled beclomethasone 
dipropionate (iBDP) therapy in nonsteroid-treated asthmatic patients. 
STUDY DESIGN: Study A: For four 1-week periods (period 1 to period 4), the 
following regimens were administered in sequential order to 15 
nonsteroid-treated asthmatic patients: period 1, placebo; period 2, 100 
microg/d of iBDP; period 3, 400 microg/D of iBDP; and period 4, 800 
microg/d of iBDP. Spirometry, FENO, and provocative concentration of 
methacholine resulting in a 20% fall in FEV(l) (PC(20)) were measured at 
each of five visits (visit 1 to visit 5) . Study B: During four periods, 
12 nonsteroid-treated asthmatic patients received placebo treatment for 7 
days (period 1), 200 microg/d of iBDP for 14 days (period 2), washout on 
placebo treatment until the FENO was within 15% of baseline 
(period 3), and 200 microg/d of iBDP for 14 days (period 4). RESULTS: 
Study A: Mean FEV ( 1 ) rose progressively from 3.10 L (visit 1) to 3.41 L 
(visit 5; p = 0.001). All iBDP doses caused a significant FEV(l) rise 
compared to placebo treatment, but with no significant separation of doses 
using FEV ( 1 ) . FENO geometric mean (95% confidence limits) fell 
progressively from 103.5 parts per billion (ppb) (78.5 to 136.7) to 37.4 
ppb (29.1 to 48.0) from visit 1 to visit 5 (p = 0.001). All doses of iBDP 
resulted in a significant change in FENO from placebo treatment, but with 
significant separation of only the 100-microg and 800-microg doses by 
FENO. Geometric mean (95% confidence limits) PC (20) rose progressively 
from 0.01 mg/mL (0.00 to 0.19) to 0.48 mg/mL (0.01 to 8.1) from visit 1 to 
visit 5 (p = 0.002) . All doses of iBDP resulted in a significant change 
in PC (20) from baseline or placebo treatment, but with no 

significant separation of active iBDP doses using PC (20). Study B: FENO 
fell from 111.56 ppb (80.3 to 155.1) to 66.3 ppb (49.2 to 89.5; p < 0.001) 
from period 1 to period 2, and from 110.2 ppb (79.3 to 153.1) to 61.7 ppb 
(42.9 to 88.8; p < 0.001) from period 3 to period 4. There were no 
significant differences between FENO in period 1 and period 3 (p = 0.83) 
or'between period 2 and period 4 (p = 0.220). CONCLUSIONS: FENO was 
superior to FEV(l) and PC(20) in separating doses of iBDP. The fall in 
FENO after two identical administrations of iBDP separated by placebo 
washout was highly reproducible. 
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